Background 15 Cardiovascular disease is a major cause of morbidity and on-duty mortality among fire- 16 fighters. This study investigated the prevalence of coronary artery disease (CAD) risk factors 17 among firefighters in Cape Town, South Africa. 18 Methods 19 A quantitative, cross-sectional and descriptive study design was used. A convenient sample 20 of 219 male fire-fighters with mean age 37.85±9.80 years was recruited. Eight major CAD 21 risk factors were measured. SPSS (ver. 23) was used with the Pearson correlation and 22 Kruskall-Wallis H test with the Mann Whitney test post hoc and a Bonferroni correction. 23 Results 2 24 The significance level set at p<0.05. Most fire-fighters (65.29%) were stratified as moderate 25 risk for CAD, with 21.00% as low risk, and 14.15% as high risk. A sedentary lifestyle was 26 the most prevalent CAD risk factor (51.14%), followed by obesity (45.90%). and cigarette 27 smoking (38.30%). Statistically significant correlations were found between waist 28 circumference and body mass index (BMI) (r=0.711; p<0.01), hip circumference and BMI 29 (r=0.673; p<0.01), waist circumference and waist-hip ratio (WHR) (r=0.665; p<0.01), and 30 BMI and body mass (r=0.512; p<0.01). 31 Conclusion 32 The majority of fire-fighters presented with multiple modifiable CAD risk factors. Fire 33 departments should focus on promoting education on CAD to reduce the risk of fire-fighters 34 developing heart disease. 35 36 42 of heart attacks [3], [4]. These cardiovascular events do not only happen at random, but 43 mostly occur during very physically demanding situations, such as fire suppression [4].
Introduction 37
Fire-fighters need good cardiorespiratory health and fitness to be able to respond to the job's 38 demanding emergency situations [1] . Globally, it is understood that fire-fighting is a 39 physically challenging occupation [2] . Studies have shown that coronary artery disease 40 (CAD) is more prevalent among fire-fighters than any other occupation in the United States Participants were excluded if they were administrative staff and volunteer fire-fighters (i.e., 73 fire-fighters contracted for the peak fire season only). Each fire-fighter completed a researcher-generated CAD risk factor questionnaire. Risk 77 stratification was determined according to the guidelines of the [8] . 78 Physical measurements included stature and body mass using a combination stadiometer and 79 beam balance scale (Seca model 700, Gmbh & Co., Germany) . Hip and waist circumferences 80 were measured using a non-distensible metal tape measure (Sanny Medical,rk HK 
RESULTS AND DISCUSSION

107
The results of the physical measurements and CAD risk factors are presented according to 108 different weight categories in Table 1 as mean (±SD). Body mass was significantly different 109 between the three groups [H(2)=55.705, p=0.000]. Post hoc analysis displayed significant 110 differences between normal weight and obese groups (U=1597, r=−0.53), and overweight and 111 obese groups (U=908, r =-0.38). Waist circumference was significantly different between groups [H(2)=89.870, p=0.000].
120
Post hoc analysis showed significant differences between normal weight and overweight 121 groups (U=850.5, r=−0.39), normal weight and obese groups (U=882.5, r=-0.68), and 122 overweight and obese groups (U=933, r = -037). 133 Diastolic blood pressure was significantly different between groups [H(2)=21.484, p=0.000].
134
Post hoc analysis displayed significant differences between normal weight and obese group 135 (U=2513.5, r=−0.33.
136
Fasting blood glucose (prediabetes) was significantly different between groups [H (2) Age is associated with increased risk of CAD in men aged 45 years and older (ACSM, 2014, 162 p. 28). In Fig. 1, 20 .51% of fire-fighters were above the age of 45 years that placed them at 163 moderate risk for CAD. Furthermore, physical activity tends to decrease with age and is less 164 prevalent amongst those with chronic disease [11] . Hypertension is common in the South African population [6] . Hypertension was found in 170 27.30% of fire-fighters, and 9.41% were pre-hypertensive (Fig. 1 ). In the present study, blood 171 pressure correlated significantly with body composition, i.e., WC, WHR and BMI, which 172 together exponentially increased the risk of CAD [1], [11] . For every 20 mm Hg increase in 173 systolic blood pressure or 10 mm Hg increase in diastolic blood pressure, the risk of CVD 174 increases twofold [15] . Alarms, sirens, vehicle engines, and mechanized rescue equipment 175 typically produce average noise exposures in the 63 to 85 decibel (dBA) range that increase 176 blood pressure [3] . Siren noises elevate systolic blood pressure by 5.9 to 11.8 mm Hg [3] .
177
Hypertension is an independent predictor of adverse outcomes, such as injury on duty, Being obese is a national epidemic in South Africa and a major risk factor for CAD [6] . Fire-206 fighters experience high rates of obesity ranging from 30%-40%, similar to that found among 207 the general adult population (Flegal, 2010) . The current study showed that 45.90% of fire- Fig. 3 shows that 64.4% of fire-fighters were at moderate risk for CAD, 21.0% were at low 253 risk, and 14.6% were at high risk, particularly the older fire-fighters. In the 45 male fire-254 fighters aged 45 years and older, 53.33% were at high risk (i.e., diagnosed with chronic 255 disease). An increase in age is an independent predictor of CAD in fire-fighters [4] . The study did not use randomized sampling that impacted the external validity of the 269 findings. The study did not include female fire-fighters and, therefore, has limited application 270 with regard to female fire-fighters. The majority of fire-fighters screened in this study were stratified as moderate risk for CAD, 274 due to the presence of multiple modifiable (preventable) risk factors such as sedentariness, 275 obesity and cigarette smoking. A sedentary lifestyle was the most prevalent risk factor 276 amongst fire-fighters, which is cause for concern from a personal and public health 277 perspective. There is strong consensus that fire-fighting is a physically demanding and 278 stressful occupation that requires a good level of cardiovascular fitness [4] . The frequency of 13 279 cardiac events amongst firefighters is reported often in the literature [3] , [4] , [14] , [16] , and is 280 cause for concern, especially since the risk factors are well-known, detectable, and largely 281 preventable. Early risk assessment and disease prevention efforts are lacking in this 282 occupational group, particularly in South Africa [6] . Journal of Medicine, vol. 356, no. 12, pp. 1207 Medicine, vol. 356, no. 12, pp. -1215 Medicine, vol. 356, no. 12, pp. , 2007 14
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